Recently, the orofacial myofunctional therapy (OMT) has appeared as a possible alternative treatment for obstructive sleep apnea (OSA). Systematic reviews are required to achieve scientific evidence, seeking to direct the decision on therapeutic issues. The aim of this study was to systematically review the literature about the OMT proposals in adults with OSA related to symptoms and physiological parameters. Data sources were Lilacs, MEDLINE, Pubmed, Cochrane and Scielo using the descriptors: obstructive sleep apnea; myofunctional therapy; oropharyngeal exercises; breathing exercises; upper airway exercises; speech therapy. Studies published from 2000 to 2017 that evaluated the treatment with isolated OMT in subjects with OSA were included, obligatorily with polysomnographic data, pre and post therapy. Eight studies, out of 124 articles, were eligible according to the criteria adopted. Two systematic reviews, one clinical trial, three randomized clinical trials, and two case reports were included. Six studies showed a decrease in the Apnea and Hypopnea Index (AHI), five studies showed improvement in the minimum SpO2, decrease in the Epworth Sleepiness Scale (ESS) and in snoring. OMT proposals refer to a three-month program changing the parameters related to partial reduction of AHI, ESS index, snoring, and partial increase of SpO2. There are few randomized studies.
INTRODUCTION
Orofacial myofunctional therapy (OMT) is a set of techniques and procedures intended to change orofacial muscular and functional patterns using isotonic and isometric exercises for orofacial and oropharyngeal muscles targeting the functions of breathing, mastication, swallowing and speech 1 .
For the past 10 years, Speech, Language and Hearing Sciences intervention using OMT have been presented in this field as one of the possible treatments for snoring and obstructive sleep apnea (OSA), with evidence found specially in studies on Sleep Breathing DIsorders in adults [1] [2] [3] [4] .
Every new field of study with its specific techniques needs researches that provide evidence of the benefits of each therapy. The first publications on OMT for obstructive sleep apnea date from 1999 5 , but the first randomized clinical trial (RCT) to use the therapy as alternative treatment for patients with moderate OSA was published in 2009 1 . The study reported a decrease of approximately 40% in the Apnea and hypopnea index (AHI), a reduction in cervical circumference, reduction in snoring intensity and frequency, reduction of daytime sleepiness and better sleep quality after the OMT program. Right after this first international publication, the same journal published an editorial questioning the benefits and objectives of OMT procedures for improving OSA 6 .
Physiologically, the pharynx is a highly collapsible area in the entirety of its extension. The activity of dilating pharynx muscles, especially the genioglossus and tensor palatini muscles oppose to the tendency of the pharynx to collapse as a protective mechanism. Changes in such mechanism are associated with the syndrome of obstructive sleep apnea disorder 7 . In that sense, OMT applied to OSA has the objective of strengthening the nasopharynx and oropharynx musculature contributing to reduce collapse of the airway during sleep [1] [2] [3] [4] . However, the exact mechanisms by which OMT helps with Sleep Breathing Disorders are still not clear to this day.
Contemporary studies show OMT efficient results in improving the quality of life 2 , in the reduction of intensity and frequency of snoring 3 and in the better adherence of CPAP (Continuous Positive Airway Pressure) 4 . Such studies endorse the Speech, Language Therapist interest in this field and validate the presence of that professional in the interdisciplinary realm of Sleep Breathing Disorders, especially in Brazil with the existence of a specific certification for Speech, Language and Hearing Sciences in the field of sleep disorders 8 .
At the present stage, systematic reviews are necessary to attest the level of scientific evidence of OMT effects in OSA and in snoring, as well as to set methodological parameters for the decision-making in therapy matters. However, such parameters are not always clear or coincident, making difficult a consistent verification of OMT effects for individuals with Sleep Breathing Disorders.
The objective of this study is to systematically analyze the scientific literature available on OMT programs for adults with Sleep Breathing Disorders, their effects on symptoms and physiological parameters, trying to argue for the relevance of the practice-based evidence (PBE).
METHODS

Research Strategies
The fundamental questions that guide this literature review are:
"What are the methodological parameters in orofacial myofunctional therapy programs for Sleep Breathing Disorders?" "What are the effects of the isolated orofacial myofunctional therapy in adults considering symptoms and physiological parameters of Sleep Breathing Disorders?".
Our search was performed in the following online databases: "Literatura Latino-Americana e do Caribe em Ciências da Saúde" (Lilacs); ''Medical Literature Analysis and Retrieval System Online'' (MEDLINE), ''US National Library of Medicine National Institutes Health'' (Pubmed), ''Cochrane Library'' (Cochrane) and ''Scientific Electronic Library'' (Scielo) and we have selected the studies published between the year 2000 and April 2017.
The descriptors in Health Sciences (DeCs) used for retrieving the articles, language limiters considered for Portuguese and English languages, were: apneia obstrutiva do sono (obstructive sleep apnea) [ The search was performed with associated descriptors (e/and).
Selection Criteria
The selection of studies published followed the steps described below:
The search for materials according to the associate descriptors and that had been published between the year 2000 to 2017 (April) in the referred databases with full version available online; the selection of studies whose titles and abstracts were related to the proposed subject; observation of inclusion and exclusion criteria; reading and analysis of the full text articles.
The considered articles should published in Portuguese or English and approach the methodological parameters for the OMT programs related to Sleep Breathing Disorders or present studies describing the procedures and effects of isolated OMT in adults considering the symptoms and physiological parameters of Sleep Breathing Disorders (snoring and/or OSA) necessarily reporting polysomnographic data (pre and post therapy), at least for the Apnea and Hypopnea Index (AHI).
Repeated articles recovered from different databases were not considered. An initial selection was made after reading of titles and abstracts and exclusion of those that did not match the criteria. The full text articles were downloaded and the studies were read and analyzed in their entirety. The references were evaluated, the studies were identified and listed.
Data Analysis
The following topics were tabulated for the articles' analysis: name of authors, year of publication, information on the type of study, study risk of bias (considering selection, performance, detection, friction and publishing biases), number of subjects, demographic characteristics (gender, age), type of Sleep Breathing Disorder, level of OSA severity, methodological parameters with respect to therapeutic procedures and description of results post OMT.
A specific protocol was developed for the present research based on the selected articles and trying to answer the question on the methodological parameters that guide OMT proposals for Sleep Breathing Disorders.
The specific research protocol based on methodological parameters included:
Therapeutic parameters: procedures, frequency and period of therapy, therapy follow up;
Parameters for evaluation and reevaluation:
Physiologic parameters: anthropometric measurements such as body mass index (BMI) and cervical circumference (cc) pre and post OMT, polysomnographic data such as Apnea and Hypopnea Index (AHI) for each hour of sleep and minimum blood oxygen saturation (SpO2) and period with SpO2 under 90% pre and post OTM; Symptomatology: data on daytime sleepiness (Epworth Sleepiness Scale) 9 and snoring reported by complaint or part of Berlin questionnaire (referring to intensity and frequency) 10 .
Literature Review
One hundred and twenty four articles were screened considering the methodology for this literature review, initially excluding the studies that did not involve snoring and/or OSA (N=28) and that did not provide some form of therapy (N=67). 29 potentially relevant studies were set apart and their references checked for other studies not present in our initial search. 10 more studies were included. After verifying the total of 39 articles, 31 of them were eliminated and 8 articles were kept for detailed analysis.
The fluxogram (Figure 1 ) illustrates the trajectory of the present study. It is interesting to point out that 4 studies involve specifically the applicability and results of OMT for children [11] [12] [13] [14] , two case-control reports 13, 14 and two retrospective studies 11, 12 . Considering the focus of the present systematic literature review on the effects of isolated OMT for adults with OSA, 8 studies were considered, two of them with systematic literature review 15, 16 , three RCT [1] [2] [3] [4] , one clinical study 17 and two case reports 18, 19 . A description of the studies can be found in Tables 1 and 2 . Systematic literature review considering OMT for the treatment of OSA in children and adults performing meta-analysis of polysomnography, snoring and sleepiness
Yes 9
Data on the adults: myofunctional therapy reduces AHI in approximately 50%, improves SpO 2 and snoring.
Valbuza et al, 2010 15 Literature review on methods of treatment for OSA improving musculature tonus as revealed in the AHI.
No 3
No accepted scientific evidence that the methods are effective for AHI decrease under 5. The two systematic literature reviews listed in our search differ in relation to the objectives and criteria of analysis (Table 1) . Data from the literature review 16 performed through meta-analysis attest for the positive effects of OMT in adults based in parameters from polysomnography, indicating approximately 50% decrease in AIH, improvement in minimum blood oxygen saturation and snoring. However, the systematic literature review previously published 15 , with focus in the increase of muscle tonus with exercises did not present favorable effects for AIH reduction under five 15 . We should reinforce that given the criteria of the described literature review potential results above this level were not considered as they would be later 16 , understanding that the AIH criteria under five events per hour indicates remission of the disorder.
Considering two of the RCTs 2,4 , they originally correspond to the same study and although they bring additional information, the data are from the same subjects and so were counted only once in our systematic literature review.
The three RCT were analyzed reported on Table 2 observing, when possible, the possibility of bias according to the Cochrane Collaboration criteria for the development of systematic reviews of interventions 20 . Little information on this item could be recovered in the complete version of the published articles or even in the respective thesis, which were secondarily checked. To give an example, only one of the studies 3 mentions the intention of treating, which is recommended in the cases of dropout or loss of subjects in the RCT and this being a better model for this type of study. The RCT also presented performance bias in the blinding of the professionals performing the clinical evaluations pre and post OMT. That is something important to be taken into account in future studies.
The last three studies: the clinical study 17 and the case reports 18, 19 do not provide data related to possible biases. For the present literature review all types of studies were analyzed despite possible biases.
Data related to the establishment the studies' sample, type of Sleep Breathing Disorder, level of severity of the OSA and therapeutic parameters can be found in Table 3 . The analysis section of the studies 1-4,17 did not include sample calculation, which we consider to be a relevant matter. The challenge of gathering a relevant number of participants in the groups, especially for this kind of studies is a known fact, mainly in the search for homogeneity in the sample. However, observing the number of subjects in the clinical studies' OMT group, we notice a gradual increase in that aspect through the years, which we consider to be a positive factor.
The Sleep Breathing Disorders and their level of severity have also changed through the years. Starting with clinical case reports of severe OSA 19, 20 , going to RCT with moderate OSA 1 , to mild or moderate OSA 3,17 to RCT 2,4 with all three levels of OSA severity. We were able to notice that the search for data on OMT effects has grown for all levels of OSA.
Regarding the methodological therapeutic parameters applied to each of the studies [1] [2] [3] [4] 17, 19 , the approach and procedures in OMT were the same considering the period of therapy, being prescribed 12 sessions, one time per week. They differ nevertheless in the selection of exercises, number of repetitions, frequency and period of daily practice and also in the type of functional approach. The specificities of the practices were not properly justified regarding the choices made in each of the studies.
The analysis section of the case reports are clearly more specific and direct considering the case matter. On those studies, the selected exercises are not described, nor is the amount of exercises. On the RCTs those descriptions are found. On one of the case reports 17 the amount of exercises changes along three stages of practice: 13 exercises for the two first stages and seven for the third one. The other three RCTs 1-4 seem to suggest the following up of exercises and functional practice progress without considering stages. Two of the studies indicate programs with a higher amount of exercises 1,2,4 and another 3 shows a great reduction of such number, maybe trying to facilitate the technique for the patient or because of the main focus of the study, which was primary snoring.
It is important to indicate that mostly because of the type of study, techniques were previously defined and equally applied for the entire study group in each of researches regardless of the myofunctional changes that each of the participants could present. For RCT studies that is a required procedure in order to observe the effects of a certain technique. However, studies with consistent justification for the exercise selection and its functional approach seem to be necessary to better fund the therapeutic practice targeted to those cases.
The description of therapeutic parameters only similar among the studies is probably due to the variety of aspects and matters that involve a orofacial myofunctional therapeutic approach, besides the recent presence of such therapy in the field of sleep disorders.
Other relevant data refer to the follow up of the studies in relation to the effects obtained with OMT. Only one of the studies in the present systematic review brought this important concern 2,4 , revealing a downsize of the results previously obtained. Considering that the follow up was only after a few weeks, it was possible to attest the necessity of maintaining the therapy program to solidify the results previously obtained. New studies, with medium and long term follow ups seem to be necessary.
The data regarding the methodological parameters for evaluation and reevaluation post OMT are found in Tables 4  and 5 . Considering this aspect, the randomized trials follow similar parameters for evaluation and reevaluation and they are based on symptomatology data, specific anthropometric data and polysomnographic data. Subtitles: Data presenting mean and standard deviation. except for #. which presents the results in median. minimum and maximum; BMI= body mass index; CC= cervical circumference; AHI= Apnea and Hypopnea Index per hour of sleep; SpO2 = blood minimum saturation; * P significant (<0.05) test T; ** P significant considering test with variation according to period and group; *** P relevant only for the group with moderate OSA; NR= no record. Subtitles: Data presenting mean and standard deviation. except for #. which presents the results in median. minimum and maximum; ESS=Epworth Sleepiness Scale; * P significant (<0.05) test T; S= information given by the subject of the research; C= information provided by the roommate; NR= no record. Table 4 shows the data of the results obtained with OMT based in physiologic parameters and they show significant differences in relation to anthropometric measurements considering the reduction in cervical circumference without BMI reduction in three clinical studies 1, 3, 17 . The authors indicate that the improvement in oropharynx musculature may have determined such reduction since the subjects did not lose weight and their BMI was not altered.
Considering physiologic data obtained with polysomnography, all three RCT 1-4 revealed significant differences in OMT showing decrease in AIH. It is worth to point out that in one of the studies 3 , which also considered subjects with primary snoring and mild OSA, the relevant statistic difference was only for the subjects with moderate OSA. The author justifies that the AIH for mild OSA is already close to the minimum limit and thus not provide significant reduction.
The two articles with case reports 18, 19 are the ones presenting a better improvement in the level of apnea with great differences in AIH, maybe because they had an individual focus. Those studies also present improvement in the minimum SpO2, as well as in one of the ECR 1 and the clinical essay 17 , indicating one other relevant beneficial effect of OMT.
In order to analyze the effects of OMT on snoring in an instrumental way, a RCT 3 measured snoring recording it with a microphone and then presented a total snoring index considering sound intensity divided by the total period of sleep. The analysis of such data pre and post OMT, comparing the results in both groups (therapy and control) showed significant reduction of snoring considering the snoring index and also considering the total snoring index in the OMT group 3 .
The results in the studies referring to the symptomatology pre and post OMT are found in Table 5 , which brings the data in quality of life, quality of sleep, excessive daytime sleepiness, intensity and frequency of snoring, reported and analyzed with specific questionnaires.
Only one of the RCT 2 brought data on quality of life using three different questionnaires (FOSQ 21 , WHOQoL-Bref 22 and SF-36 23 ). Comparing the results of the group pre and post OMT. Significant differences were found in: physical domain of the instrument WHOQoL-Bref and functional quality of the SF-36, revealing the effects of OMT in those aspects.
The observation of the quality of sleep was reported in two studies 1,3 using the Pittsburgh 24 questionnaire. The data show improvement with significant differences post OMT, although not indicating in which components specifically.
The data on the symptom of daytime sleepiness were based on the Epworth Sleepiness Scale (ESS) 9 in four of the clinical essays [1] [2] [3] [4] 17 and in one of the case reports 19 . Excluding the results in one of the RCT 3 , the studies indicate a significant reduction of the symptom after a OMT program.
Considering the data related to snoring, the clinical studies analyzed the intensity and frequency of the snoring according to the Berlin questionnaire 1, 3, 17 or the analogic subjective visual scale 4 . They indicate a reduction in intensity 1, 3, 4, 17 and frequency of snoring 1, 3, 4 . One of the RCT 3 separates the Berlin questionnaire answers when applied to the subject himself or his roommate, showing significant improvement in the answers of the roommate when comparing pre and post data for the OMT and the control group. In general terms, the report on snoring by the patient himself is uncommon and when it happens is due to information previously given by the roommate. He is the one that listens to the subject snoring and is able to report on changes and is thus the most relevant information for that variable.
In relation to the case reports, one of them 19 analyzed excessive daytime sleepiness and snoring data in two cases. The data followed the Epworth Sleepiness Scale (ESS) and show a relief of the symptom. The data on snoring, on its turn, followed a scale of 0 to 4 (0 = absence of snoring, 1= resonate; 2 = light snore, 3 = snoring disturbing partner, 4 = snoring disturbing family). In both cases there was a reduction in the symptom post OMT. The other case report 18 only brings information on high intensity snoring and the report of sleepiness previous to OMT, going to moderate snoring after OMT with evidence on polysomnographic data. The lack of data uniformity does not allow us to infer how those characteristics related to the effects of OMT in the study.
Considering the data in general, it is worth noticing that the clinical study 17 and one of the RCTs 3,4), statistical analysis were presented in terms of mean and standard deviation. However, two of the RCTs 1,3,4 included median, minimum and maximum, probably because of the number of subjects in the sample. Methodological differences were also identified between the RCTs 1-4 and the clinical study 17 . The RCTs compared changes pre and post OMT between the study and control groups after the indicated period and the results were statistically analyzed. The clinical study brought statistical analysis considering the changes in study group post OMT compared with data from previous evaluation. Regardless of those methodological differences, which can difficult the comparison of results, the studies confirm the positive effects of OMT for patients with OSA.
Systematic literature reviews are a growing tendency in the field of health sciences as to gather evidence on the practice of a certain line of action, trying to base changes in the works of prevention, diagnosis, treatment and rehabilitation. The privilege of a systematic literature review is the possibility of a detailed approach focused on answering precise questions. In the field of Speech, Language and Hearing Sciences, that is already a challenge, given the variety of the aspects involved in each of the fields of competence 25, 26 . However, sleep studies in that context are a recent and interdisciplinary field of work and the search for literature reviews that recover the effects of therapies is necessary to guide upcoming studies as well as the clinical practice.
The present systematic literature review found that there are few controlled randomized trials with adults and they are necessary to provide scientific evidence to guide the eligibility criteria for undergoing OMT and also determine the applicable therapy procedures.
CONCLUSION
The present systematic literature review shows that the methodological parameters guiding orofacial myofunctional therapy programs for Sleep Breathing Disorders mostly compare data pre and post therapy based on the analysis of: symptomatology related to quality of life, quality of sleep, daytime sleepiness, intensity and frequency of snoring; anthropometric data related to body mass index and cervical circumference; physiological parameters measured with polysomnography related to Apnea and Hypopnea Index and blood minimum saturation.
The parameters for therapy are related to the practice of exercises for the orofacial and oropharynx musculature daily, reinforced by functional practice for the period of 3 months, with individual therapy one time per week.
The most relevant effects of the isolated orofacial myofunctional therapy in adults include: reduction of daytime sleepiness and snoring, better quality of sleep, partial decrease in the Apnea and Hypopnea Index and partial increase in the blood minimum saturation.
There have been few controlled randomized blind trials and they are important to attest the effects of the technique based on evidences and guiding the therapeutic decisions considering evaluation and diagnosis and the phenotype of the patient for an accurate prognosis.
